The families of kinases removing the Ca2+ releasing second messenger Ins(1,4,5)P3.
The formation and degradation of the second messenger D-myo-inositol 1,4,5-trisphosphate [Ins(1,4,5)P3] are of great metabolic importance, because of its role in the mediation of calcium release from intracellular stores. The concentration of Ins(1,4,5)P3 in the cell is regulated by three signaling enzymes: phospholipase C isoforms release Ins(1,4,5)P3 from the plasma membrane by hydrolysis of phosphatidyl inositol 4,5-bisphosphate, whereas inositol phosphate 5-phosphatases remove it by dephosphorylation and a group of inositol phosphate kinases eliminate it by further phosphorylation at its 3- or 6-hydroxy group. The latter group is formed by the three isoforms of Ins(1,4,5)P3 3-kinase (IP3K) and inositol phosphate multikinase. In this article the tissue specific gene expression, molecular structure, role in calcium oscillations, regulation by calcium calmodulin, by phosphorylation and by intracellular localization of the IP3K isoforms are discussed. Another important aspect is the evolution of diverse inositol phosphate metabolizing enzymes from a eukaryotic founder by different mechanisms of gene diversification. Finally the role of IPMK in calcium signaling will be elucidated in more detail.